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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an impedance 
matching device in which impedance matching can be 
automatically performed even when the waveforms of a 
current and a voltage are distorted by containing a 
frequency component different from a basic frequency in 
the current and the voltage detected in an input part. 

SOLUTION: A current detecting signal VHI and a voltage 
detecting signal VHV outputted by a detection part DET 
provided in the input part are inputted to mixers MIX^ and 
MIX2 together with a signal VLO having a local 
frequency and passed through filters F1 and F2 later to 
be converted to a current detecting signal VLI and a 
voltage detecting signal VLV of a sine waveform having 
no waveform distortion. An Impedance difference 
signal Vmd and a phase difference signal Vpd generated 
by inputting the current detecting signal VLI and the 
voltage detecting signal VLV to an impedance difference 
signal generating part ME and a phase difference signal 
generating part PE are inputted to a control part CU to 
control the variable Impedance element of a matching 
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[ISM] A^]gPT-^aiL/cmB!£®.0'"lll±l::^*^fSi5:t 
# ^ ^ f n <S> <6 «iiitS. D^mE <0?Sff^ 

*^M^T•v^-&^i-^T-^>. 'f ^tf-^^^xs-^^gSSfltit- 
t«l**Sl A:^/ffit;i^tt;t^^^iS|5DET*^-t^i;)J1-^^ 

S:*-t-?>1i-f-VL0i:i:<>H5^-9-MI XI S^-'M I X2 
t-A^jL;tf*7'f ;w^Fl ay-*F2 S-ii-t-tl^J: 

-f-|fe^SI5FEi:lcA:^J-r*^i:lcj: JJlfei^-^fc-f tf 
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^ -ti: ^ < mrlB -1- > e - 5^ > X ^fi-^-S miffl^^i-t n 
C Tfldf BS^SP<75 ol^ > kf - > ;^ «^ * e 

ffiiBitmsr>(i> frieA*si5^»!ttT-&iS®?sm«fcsz/frfB 
xtimzxij^ri^Am-i^m.j±ititnv^.iiiLx^^ 

* )i^^mm7&^^mir^ n - * ;um-§-^ai^J-r'5> n - * 

^tim.^Lxm%i^mw.m.mmii!>m^'S:m^^^mtR 

tJIBja®?fimi±1taHi-f-i:MIBn-*;m^t 
LTfl!rfBA^?ftmff«tffi1S-f-*mfBfi:ffl«t«»iEfi£*i: 

Xtit LTmiB®:^?&«i«eK^{-ffia-r*ffi:e^m»£^ 

20 (r>mwimmM<r>m:}3ix-tit\^xi^^^mwi'^^^ 
m^-f-t^-A^jt Lxm^s.^ >^-r>xmm^^m^ 

tW*Ji3l ieiS?^^?l^oai^»75?A:'3$tL^A;'jffl 

\.zxt}^iM>-^mt^witimm\^x-muKtim-hm 

IBiS^^mjSffl €rmfwSrgffl9 'i'>kr-r>;^i: fTlBAtJ 
eC:«)^ "bfllB^lgfll > k: - ^ > X t co^co 
ItSi^^tf ^ > t: - > XM^-^SO^'-WiBiSF^rSreS t 

> kr-:r vx t ^S'^$Hi--i>^{;pl5S*T-5. dT'^-O k: 

40 Wffl'f >k:-^^vx tttrfBHrJiffl-f >kr-r>xuS'^ 

ic-c-cfijiBS-^seonr^'f > kr-^^^x«i^t ittsuw 

«rlB«imS|5l±> miBA:tJSC«:»E<t^JSiS?ftS^S,t>'«rlB 

<0 D - * ;P^ffi©?&S5:5:*-r -5. §1 1 co n - * - -Jr {ij 
50 :t»-r4»loa-*;H6ffi8I5t, «J|BfSlon-*;Hfe 
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m%mmwLn.^^M^ t ^ine^ 1 o n - * t 
xtsth xm^^m^Wi t » 1 o D - * ^mssrStit 

:^ffiffl5^-9-oaitli; tUIBIg 2 O n - )vm^ tiXtl 

fern 1 (r>mm.w:^i^m> t . mmm^v.K^.tiim-^ t m 

tmtm 1 <om.s.miiimi^-*r<Dihtitmmm2(oa- 

t ^um 2 (7)n - * )\'^:mmm.Wit <r>m.^^m l ^^m^im. 
(r>\^mmM.^m^i^ism'^imt)^z>%2 <o^iEitaj 

ffl ^ -r -5. fiars^i/ti^ffi i&mw.m.^L^» 
mm^^t. mnim2<DmM^mm><oait}ixtitL 

xtitLxmti.immm-^i§%±ir^iimmm-^-m±u 
m^&'s.itjs.^ t i&mmm.&'S.^ t <n> w ofSfflM t o w 

9 0° <7)^?r^C$-*^J:9t-'^ijftS^/ {tfz\.t) 

V 7 h $ Hi: ^ f£ ffi -> 7 h tJf fimSS^aJ 

•t*»lS0^«R2OS8Eq2T»ill^t, mffi»lS0>'^2 

^fflj^jumsfc *«x.r5:-5.ig*Ji2 i fjii 3 icie«o 

oeii * -> 7 h $ Hi: -s fiffi -> 7 h frfiamsEi^ffi 
-mm-^m. m^%\<r>mmmikmijf^2<r>wii 
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JO iiL^mm^tLxtiiti-r^&^mm-^f%±mi^»wi^t 

mm^Rv'i&m^'m&^tiim^^'tfi^ti&mLx^m 
ir:bmiRv'm2(r)^mw-i^m^t. mtimiRir$^2 

4<7)S»it¥jt[aS&i:, t!ria^3<7)S2jtc¥rti]SSom:'jt 
50 ^4OSirL¥?tlig&oai:^Ji:c0Mt-fflS^'2.€-§-^S!rI£ 

iSimmis^t Lxmi3-ri>&m^m-^fi^mmmm!&t 

^ fS X. T ^ * SI *]tS 2 S li 3 mE«<0 -f > e - y V ;^ 

m b miiimfk%mkmm^ t o ibj 9 c oewM «: 

^ 1 SO-** 2 oeii!E¥it@K . ^IBfR 1 2 

-ryp^^m^t Lxtiit)ti>^ y^-i^y^mm-^f^ 
miESffiMM-f-n^acji, mmmmmm.mmm-^rt®i 
EKt, -girfEi&sjgiaBiEi^difl-f-tiasrfe^EEitm*-?- 

x^m-t^m3(r>m^w-mm^t. mui&mi^'^m ■ m 

50 4<DSi«¥*EKi:, frfe^3<0|iiS^rtlHlK<r)m*i: 
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* « X. T ^. Sf 2 i (± 3 IcfBIKO -f > e - r V X 

[ w*« 9 1 m^mmmmm t mf&m i <os?fti!i:ggjft 
-^offiffi^ 9 0° v-7 h Lxmm 1 osrmiEiftfflstc 

i-^»l5.(y''IS2 0Sj)£^rt[i]Ki:, l5fB» 1 S.O''* 2 
^ffliig»llif&t*«x> 

Sr&SE^tb i: <7)fa ic^a ^ -r ^ ^i-f- m :^ i- * jn» 

IIS^S 1 0 1 mf£n - * ^I'flffifflS t flJIESR 2 jg[ 
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h LxMU9^2<omwLmmm~Kti-ti>wi&'yy h# 
mm■^■RVi&mi&ms.mm^■^■i'til^fl^&1M.Lx^i^ 

4<o||»E^rtllKt, «rlBSS3 0SI»ii¥jtliIB&<?)m:^i: 

L■c^^;^;i--i.^iffi^M■?■lfe^fflMJ^lHIi&t 

X. T ^: ^. 2 tcfB«0 > e - > 

20 So 

1 1 1 fltrian - * t num 1 
ifc^lfegctoKtcBirlBo-^jvfi-i-coffiii^ 9 0° ->-7 

-^hmi's.ifm2 <oESE¥»ii^ i: , ^fB» 1 Rifm 2 

frlBfiffl^«-f-%4S|5l±. WfBe®iK«sE^m#-f-t1g: 

xw-m-r ^ » 3 <7)s»E¥r»iHiK t , miBe®?ft^»K • a 

4 <7)«Bit^itlll& t , «rlEIS 3 <0S»lt^jtIlKom:>3 1 

^ « X. r ^ ^ 2 tctBKo > e - y > ;^ lE-^^ 

So 

imsmi 21 ttrfBeffl«tm)E;«*«im#g«i> «riB 

II 2 coSrSti'^lftasomt) tv^lfrlBfiSrft^EfiS; 
»-<0fi£ffl4r 9 0° h L^J«-^S:«rlB®®?KmS^ttS 

«rfB'f>tr-^^v^ ^^i-f-ife^ffls i± . mz&mi&mmm 
i--5>^iso-'iS2<oE»E^ffriiKt, mmmiRiym2 

50 0«»E3pjt|5lK0ai^0MUffl^i--5.«-f-S:l!!rfB'f > If 
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S?ft^lE1^ans-f- i: <o« icffl ai- S M-?- * ttl iip» 
55-<7)fiffl^ 9 0° v7 h L7t:'«-f->t#rfeig:®iSm«1tai 

t<r>miz:mm^ ^m-^'ttati-r ^i&mmw.m. ■ ms^ai 

T¥rti-^ll3co^»E¥itIil8Si:. «rl£fi;a;St^-irL • € 

4<75Sji!L¥rtlsI8&t. mfe»3 0Sit^?tllBS<oai;^;t 
^4 0SBE^itIllfS(7)ait)i:OMt:ffiai-^M-^^S?rfB 

1 otS:« ■> 7 h ^^**^fBn - * jv^mu t mim 1 o 
am^iSi.v'&mi&w.miskam^i'tix^ti&mLx^^j^ 
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® ^ma^ajM-^ t <7)#n ^ -r tti ^ ijp» 
4<o^»tt¥rtiiKt, mmz(r>mmw-mm^<r>&^f}t 

* « X. T ^ «*a 2 S {* 3 tcf E<a<0 >f ^ tf - 5^ > 

m 1 -> 7 h ^gfe^^misn - * n^^wm t mf&m i 

<^)@?SfBc^Jftffl5tOWH#A$ttSt t tic, MfBn- 

* ;H&lgas:i'^ <b » 2 cosrfeifc^^scu A:^; $ n^. n - * 

;i'«-f-coeffi^9 0° miif>^m2<7>i^^->y i-^ 
s**ffirfan - * ;n&ffisp t mum 2 (ommmtmu t n 

■r* » 1 sy'^ 2 ff)^mw-r^^^ t . mum iRv'm2 
-ry^mm^t \^x\^t}-rz>^>y^-'ry7.mm^^ 

m^m^nmwm-mvkt. «rfBiniffi5!K<om:^«rSsEL 

rq^itl- -^.^ 3 oMit^rf UK t, miBfi^rSm-it • ^ 

4<^S»E¥TtIiII&i:, HfrlB»3<7)SiE¥rtlBlK<7)m^;t 
^«x.T^«.a*:S2tc|BI£<^'f vf-^^i'X^'g-ll 

So 

immi 6] frgEeSjg?^»EBK»1ttii#a(i, «rfB 

40 m\<r>m^mM^u<Dmti{z^tf\.i>^m^mMis.'i^\^ 

^m\i^^mmum2(nmmMM^u<r>mt}\~^tixi, 
"b-e/cft-f-^sirfBftSj&mE^ffiM-^t Lrm^i-^ J: 

friB 'f > - 5^ > igm-?-%^sf <i , mu^mmsMi^ 

^m^'^if^mwim.^^Q^m^itfi'^fiim.Lx^m 

1-<2.^iay-*^2 0S»ETrtliKt, irlB^lS.y'^2 

50 (r>^m.^^mfk<r>mf}<r>m~^m-i-i>m^imu^>^ 
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# 

)E1t ai jt» [sI8&<0 m ^> ^ S»fc L ¥it t -5. ^ 

miB -f > tf - 5^ > ^ M«-f-5i^gp 11 > fltriefisrsmjsi^ 

xw-m-r^m 3 <r>m%w-rwm^ t . mnz^m-mm.^ • m 
&mmm-^t Lxmt)-ti>&mmm-^9t±mmn-m^t 

®?$i5:74^0. 1 [kHz] - 500 [kHz] <7)g|H(7) 

-^mz^ L < =fc ^ J: T tc«ri£o - * fl^ftmmi&m*^ 

[0 0 0 1] 
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-^^si-r^ L. ^i,znm^-y7X-^%Mmm.X'$)Z.m^ 

[0 0 0 2] 

fz^. m \ 6fC^1-i^U, iS5S?ftS?SGENi::ftl»fL 

[0 0 0 3] —mzz.<r>m.<r>^y\£.-¥^>7.m.%^mii 

AT(±. 01 6 H^i^tL^ J: 0 {C, ie;©rSS?J?GEN<7) 

I N t ffi:^jfflSO U T t OKUiatt t> tL;tS'&a5MN 

20 4:«imi-S*IJ»SPCUi:«r«x.Tv^-S,o 

[0 0 0 4] ItmSEDETtS. AtlSBI NicAtlStvfc 

[0 0 0 5] S-&gCMN(i, pT^n >T'>^^^pr^^' > 

O ^' > e - 5^ > X ft ^ OTS-r i6 OOTggSC * j*f^-r ^ 
»f^tS«i:75^f>^oTv^-2,„ mi eKTHLfzMX'li^ ^ 

:5r-S.mSl^'^2<OW^-f ve-i^y;^3(?^VCl at>' 
VC2 'f >^^'5'Li:S:|Sx.7tiaLM<O0K*^fflv^ 

[0 0 0 6] mmucvii. ±M^ y^-^y^^^'&rf 

40 \i-Vy7.^m^^XfW.^mm^i~^-\^X. ^-g-SCMN 
[0 0 0 7] ^S^SiiGENIi, a'fifra«'>^-7';w«: 

tf>. ^cyiiiti^ >}d-v>xii5 on mi&m X'i> 

VkT-^'VXSK^VCI . VC2 SritftSUaiLTv^So 
50 [0 0 0 8] eeJlEO-f >e-5r>;;^||^^a<7>*^*:W« 
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[0 0 0 9] HI 7 liZTpLti^ >\£-i^>:^^^^iS.^C 
2 tioTv^-So i;tffi^j«POUT<omi::t±> ftWt:: 
*o tti^-^^ZX^Xlt. ai:tJS|50UTO^gP;&*v-;U 

[0 0 1 01 ItWWDETJi, ^>'tr-^^>;^M^mfiii5 
^O'f >k:-r>:^^^aiSI5MDIi, iSSHrSmilS G E N 

s-^^w-r-smsiE^aisci D1 msitmfflVDi 

tf-^^>;^ (son) tnmm^ y'k:-vy:^t(om. 

[0 0 1 1] H^comE^aigBVDI i±. A:^gCIN<7) 
^ $ tiTt 3 > T'> -iJ- C 1 1 1 StSR 11 1 <?)ii:?iJliIK*- e> ^: 

orv^-i.o stSRiiojgjjtiiii, 3 >f-*>-ij-ciiO'i' > 
ffij^masvDi i)-h^-n%f\-^%s.^^m^ («i5tRii 

<OW^<omiE) Vva (Ell 8#BB) (i, SSS^ISiiSGE 
[00121 ^Bitltmgp I D1 l±, -I" -r 

ma (^ss^ajM-?-) vi ^mti-r^o 
[0 0 131 Sfft^tiiScvDi 7j»«bm:^jsn^)^JE«tai 

<i-^Vi (i-ett-rtL, ^^-f KDll*-'b^-&ll»i£lalK 
Ryfi^-f KD12*-<b^-5>SsiEiaKm: •9SaE$*t;t 
^, avfv^^-Cia, C14i:«gLR13i:3>»'b^-&¥itIl 
KSfK^vf >-tt-c13, C15tJg}5tR14i:7)>c>^^Tra- 
HKtcJ: •}'ett-?'ttq^it$ixr, «IE^m«-^VvaRl>' 

^lft$tt-2)<, c:*t«b<O^IE«^aim-f-Vva' SO-'SiS^Hi 
ffi-§-Vi ' jgtn:R15^v>LR17t*^T>7* («» 
iiflaS) I CI f:*-fb*-&Jn»IlKADDa U£vncjS» 
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Vva ' (nimm.hWM.^^m^v \ ' <r>mmt<r>m. 1 
Vva' i-ivi ' \ >\d-r>:^mm^ymdtL 

[0 0 14] Z(DmXit. ^^-Y^- KD1lSy-'D12*^<b 
^SmtllKt^ =/>r'>-9-C12-C15®.0-'i£fiLR13, 
R14d'^^-S.¥rtiaKi:, 1}mm^ADD^t^zXlO. 

10 [0 0 1 5l >tf-r>;^^:^aiSPMDl-*3v^ 

(5 on) tc^Lv^tit:, SpffHKA 
DD a ICA^jS^tt-S, 2oco^i-f-Vva ' SO-'Vi ' Of6*t 
1S3&*^L.<^:^J:tI-, 3Vt'>*C11. «fitR11. R 
12, 3>'T'V-9-C12~C15a0'*ffitn:R13-R16O5ei^7i* 
l5^$tl-Cv^J5,o L;^C75*oT, tD»Ii]SSADDa;6*m* 
•r-^-f Vt:-r>;^S«-f-Vmd (= I Vva ' I - I Vi 
' I) i±x ftWffll'f >t^-^>';^<o:fe#$A*5 onic^ 

- y 7.<r>-K^ ^ (son) t<r>m\zm.t^hi>t^kz. 
-To 

[0 0 16] -:^fifflM^aigl5PD(i, ig^tft*?® 

mi-.5.^jt1tajS|5 1 D2 a)I1tffiSI5VD2 <r>^tit 
«»S1taia5ID2 <7)tiit)t^XtltLX. i^SS^Et 

50 ii5S?S^i£toji*BiiuffltD-t^fi«M<i-^Vpd^lfe^ 

[0 0 17] «)±^a5ffl5VD2 i±, 3>T'>-»f C21i:lg 

^ yuL t^Mmi,zm^^nx\^^:ho t&in.R2^<Di&tjim 

I5:^?ixri/>^/ci6, ®^R21<7>M^«-»^*T.^mEE^ 

^ o 

[00181 SsEl^ffiSB I D2 Ji, — ^' ^l/Tjii^ ^ 

-eo-^icn ;KOW^il«M$*i.^>:«tn;R22SI^'R23(0 
ii:^JIlKi:*^<b!fco-CV^4„ ffitn[R22St>'R230«tS;'(i 
^±^L<K5e$i^Tv^T, 1EEE1^^mffl5VD2 OgNg«lffl9 
mt)i^^ (S^R21t =i>T'>-tfC21 tO«S!*) 
titR22i:R23i:(7)«^*{cS^§tL, 1JE^diSCVD2 
;^-'b^»«b<^-5.mK^aiM■^Vvb3i^ «tn:R22Sy'R23<0 

[0 0 191 »tA:R21<^iig^U#e>*v^SBE;^UHi-^V 

50 yA)ti&iSiR2z<ommi~nhfti'^mmafs^vi^t(7>^ 
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J4 

mmA^o<r>t^ {zunmm-^ v pd*'- o -z> i ^ 

[0 0 2 2] ZZX\ m 1 1 9 LH 2 1 ^ 

[0 0 2 3] (A) ^ yic-i^y^mtkiamMD 
mi 8ic:fcv^t:«4, Ell 7(r>^ >\f-r>^^^miB.M 

m-hn^mKmfii>mT^i'?rti'^ilV\oadRlh'I load 

J: l)«-t-c: t**T-§*o 
[0 0 2 41 



h;pfn(c*gfi-r-2.^-f-^£Evi Tin ^^-f ^- kd2175^ 

(±V1 ' (±, ffifitR26-R28i:+'^T>yi C2 i:*^<b 
e> l;iE^m«-^ Vvbi;«i5tR23<75M^{;^# f> 

-fC23, C25®,0'ffitn:R257i»c,^^ipit(nlKi:^iiLT 

2 ' U^«i$tt4o C<omSV2 '(±, tP»|iII»ADD 

[0 0 2 0] ±iBSiiiLllK®.0'¥?tlHlKi:, in»lll&A 
D D b t {- J: I) . 1 NT-^m $ itfzllimWimS. t 

^m^mm t ofifflu uffi s i- -& ffiffiiiig-^ V pd * ta ^7 

[0 0 2 11 dOfiffiUffi-^^^aSPE ' UiJV^-Cli, * 

Zload=Vload/I load 
^OftiSfffl!!^ >'li'-5^>^<^:fe^^ ^fi. JilT^O^T'-^x 20^ [0 0 2 51 

I Z load I = I V load I / I I load I 
t^wSEI^mSCVDl St^'Sstt^tBffil Dl ^^"b-ett-P ★SO^IVI ' 
tt#ibn;&1S)±1tmM-tVvaS.0'"«yii^ffi«-^Vi co:^ i-;s,;ti6. I 
§ ${i-?-ti-r*i I VIoad I I I load I liJt^JL, M 
»!t¥jtllK<^m:^11i-#P>^-&«-f-<^:»cl; ^ I Vva' I ★ 

I Vva ' I / I V I ' I = K I Z load I 
m^<r>i.or~. ^ >-^-yy7.m.^^^UMT)\zii\^-'X -sVVva ' I = I vi ' \ hf^:^ i.nKmn^Wit'm^^fi 

^^■h^tfiX^^X. I ZIoadI =5 OnT-ab^tSt- I -sJriO [0 0 2 6] 
I Vva ' I / I V i '1=1 



(1) 



- (2) 

I i±-€-n-?--*tVvaSt>'Vi <7?:*:^$l-Jt0ll 
Z load I 14 I Vva ' I / I V i ' I \,Z)tm 



- (3) 



Vmd= I Vva ' I - I VI '1=0 
itz\ Z load I > 5 0 n {MMM^ y\L-vy7.)<Dt ♦! 

i^tCli, (3) ^Rf/ (4) ^J: t). I Vva ' I / I V^ 
Vnid= I Vva ' I - I V i ' I > 0 

[0 0 2 7] I Z load I < 5 0 n<7)i: § IC(4, * 

Vind= I Vva ' I - I V I ' I < 0 

[0 0 2 8lBp-t), -f >t:-r>;^||<t-^Vmd!±, ^' > 40 

[0 0 2 91 'tiJ'f ve-^^^Xli^^mWT'li, s-^^ 

(fJ:<, iSS?S^)E1tffiM#VvatSi^ffiSBE^ajfi-^ 
vii:ofi:ffl^i4|pr)S-e*cr^)<t^^fc«i), A:^ja5<o;gi 
^iKISEtSJSlSIEIE^aim-f-Vvatliim-CftoTt 50 



I > 1 l,Z^j:^fztt>. 



* (3) (4) ^J: 19. 

1 liZfj:i,tzlf>. 



(4) 
(5) 



(6) 
I Vva 

(7) 



I/I Vi 



I < 



J:v»o L7t**or, El 7lciJv»-rSBE^aia5VD10 

SEt |B|ffl<7)igiS?S1i)HtmiS-^^ J: ^ U LT t J: 

[0 0 3 01 (B) ttffl^^tBfflJPD 

aiffi-t V vb t Jgtiifl R 220M^t::ff "b meE^tii^l-f- 
ViltSr-^^' h;i"&)S:L/jsmT'*i), mEV2 Ji, jg; 

^iftmHi^ffi^S-^ Vvb t «tt:SR 23<OM® J-» ^. « 

»Ei^ai«-^Vi2i:?r^^' Y )V^^Lfz'S.&X'$>i,o mm 
oJiTic, 3>f'>->J-C2icO'r ve-yv;:?.^:^^ ^34* 
igt;LSR2io?S«Lll{-lt-^T+*tc:*:i <K5c?*tTv> 
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ad^iSfiffiT-i^o HI 8C0V1 ' ' (i-e^-^n 

VI atKV2 T-*^o fifflMitaiW 

(i. >ii'-^>:^;^>^^M}St)L (son) ot^. 

lEOB - 1 - B - 3 CO J: 9 UfifflM^tHft-i- Vpd^rtti:?: 

[0 0 3 1 ] (B-1) %mm-(>y^-y>:^i)mmjL 

load;&^5 0n mt&HO T**^ (Zload=5 0+j 0 

I VI I - I V2 1=0 
Vpd= I VI ' I - I V2' 1=0 

^ y}£-vy7.z\oQ6i)mW^K (son) ot^ {W± 

Vload^mStl \oa6t(DW^mf)^t£\^^t^) 
(8) ^J:*}. SfflMl^mM-^VpdT&^O Vll^-So 
[0 0 3 4] (B-2) *Wffl-r ^tr-^^y^^T&^^^^tt 

ad= 1 0 + j 5 0 [n] T'*^ t ^ mSl^^ttSM-^ 

RcKmst^mM-^^^-r^^ h>'Hgi75^^ii2 0 (a) oj:-^ 

I VI I - I V2 I < 0 
Vpd= I VI ' I - I V2 ' I < 0 

;^>^^<7)tt^^-to BffVload^SiSI loadtOfi+i^Tj;^^ 

< ^-i)ici^or^^ h;uvvb<7)?i^11-vo[pilKl:75^^ 
§^<t^hfz^^ miEVIoadtSSEl load^OfiffiM^^:^ 

§ < ^^tieeoT I VI ' I h I V2' I hc^mt-K^ < 

[0 0 3 6] (B-3) %mm^>\^-vy:^i)mi^ 40 
xhht^ ★ 

I VI I - I V2 I >0 
Vpd= I VI ' I - I V2' I >0 

f)^lE(r>^i:m'fo ItSVIoadtmSiEI loadtoefflll)^^ 

< ^^(imoT^^^ h;i/VvbO®ilffl-N.<7)|5Hea7&? 
^<^^/ji6. I VI ' I I V2 ' I ^OHfimSEVIo 
adtmSEl \oa6t<D^immi)^±^ i^^^^Z'iStoXi^^ < 
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^(D-X^^ihmi.i. I VI ' I = I V2' I t^^J:^H 

[0 0 3 21 ^cot ^Ol|JE^m>fi#Vvb. Bs^mm 
-?-Vll, Vi2. S:t>^EJE1^ffi«-f-i:mSE«tai^-^^0^ 
^ b;^^^Bffivi , V2 ^TTF-t^^ h;Hlfi[lIi 9 

(A) cOJi^tl^J). mitlload, mttVload&U^^AW 
> tf-^v:^ Z load^r^f h;i/|2I{iI21 9 

(B) (OXo^zt^ho ?SSifeBI±1tai«-?-Vvb;&^BJEV 
loadti:;^tLr 9 0" O|i:ffi^4ri#o J: ^ HBE^ffigE V 
D2 iim^^i^'X^^^hfzib. iS^r^miE^ttS^i-^Vvb 
(i. Biru1^aim-^VilS:D^'Vi2{i^Lr 9 OSOtefflU 

^«FOo ifzM.m.v\mxfv\2{rAWi^xi^^^i)^mL 

\^^fzib^ bJl^^^BEVI S:0^^V2 \t^m^W±^. 
ffiti-^Vvbti^tLT^*4;i;^-?>o J'JITO^;^^^^ 

[0 0 3 3] 



- (8) 

^nliZfj:^)^ mSKlload, mHEV loadS.^>*fl#1ffl'f > t:- 
^>;^ Z load?:^i---<^ h 2 0 (B) <7)J:9(3 
^-5); >t^'-i5^>^ZIoad;6^lf^14T*ab^^ 

'mmWMSM^m-^<r>^^ h;^Vvb(i. Hi 9 
(A) C^LfcS^BtJ: (^^Y)i^V\2 

[0 0 3 5] 

(9) 

ad= 1 0 - j 5 0 [n] Xh^ t § miH^thM-?- 
SiO^^miS^ffifi-^^^i-^^ h ;v|ll;0^^ia 2 1 (A) OJ: 
^\zfj:^^ mSElload, BEVIoadSO^AWlffl^ >'^^*- 
^>XZIoad^:^'^■^^ h;^(il«ill2 1 (B) 
^-?,o vicoi: ^--^^ h ;i/Vvbfi. la 1 9 (A) Utj^L/:: 

:fc§$J:»9 ttlZ^-r:^§ <5:^/c*:). TU<r>i^i)m^'r 
[0 0 3 7] 

- (10) 

[0 0 3 81 ±ffioiaw7j-^bw^*^*<t^tc> m^m^. 

ffiSCPDT'ti. mE1^aiSi5VD2 (^tBl^J VvbfcXtlSPO 
ffiffi:c^raU9 0jSOf]]rffi||S:Jf^jiJ:ri3< 

X$>ho 

[0 0 3 9] ffiJMffiCUJi. 1t£aaCDET;&^<bf#«btt* 
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p 

[0 0 4 0] 

U ^ ^ <7) ^ ii { t £b it ^ 75 - o o 

[0 0 4 1 ] m 7 (C^L/jfi&*0>f >tr-i5^>;^g^ 
mmr*it. A^JSPI NT^^SItttSSRVDI Rt/VD2 

J: »9l^ffi^tL^iSSrftmESt^^maL^aiasi D1 RZ/1 

- ^ > Sfil t::^f ^-ti: ^ C i: o 

[0 0 4 2] L^-L^^^^h. Xtjmil^X^^lh^fi^^ 

[0 0 4 3] HI 5 li. &tim^^^'m^^^2'C>(OMm 

[0 0 4 41 -0lJi:LT. ]S^r^^?i5G E Nl 

SC/^GEN2 om^^J^iftSc^r-^tt-ettl 3. 5 6 [MH 

z] [MHz] tL> MAT! St>*MAT2 

tL-pm 3. 5 6 [MHz]5:Ci^^3 [MHz]ffl^>t: 
-r>;^S^gB^ t/c^^. 13. 5 6 [MHz]ffl 
tr-^>;^S^^aMATi i^^iEtt^iS^rSSac 
R?>*SGElC(i, 13. 5 6 [MHz] 1 

3. 5 6 [MHz] Xn±mX3 [MHz] (nWiWi^^ 

[0 0 4 5] m \ i\Z7f^\^fzmh(r>^>\i-^y7.m.% 

^fiO*ft^. 1^m8SJDETS:im^matat>*SlE<5^S« 
^^^^-tJjM 3.5 6 [MHz] (7)^-C*tt(f. l^ffiSCD 
ETomiSl^ajSEI Dl at>*ID2 ^-htti't^ti^^hti 
^^mm-^lt 13. 56 [MHz] OiESSfftHBET-*) 

m^i> 13. 5 6 [MH z] OiE?£iSm)ET$)^o 

t # >f > e~ ^>y;M<^ffiSBMDSC>^iiffill«^ffiSBP D 
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75 

D220 ry-Ktr-;^ p^oiiffiii^tt^'ttM*?^?^^^ 
mdR msffi^m sp PD7&^'bm:^^ti^ te^s^^-^- v pd ^ 

VC1S?>*VC2 SrSlJffllf -SClttCj: lSmfl&'S.M(0 

^ >\^-r>:^i^^mw:^^hiimi&mmmiizm^K 

m^&mtj't^iz't^^it^^x^^o 

[0 0 4 6] ^tlU*tL. m 1 5 {zm-tX 0 U20(7)iS 

13. 5 6 [MHz] im^mij^^t-r^&^mm 
MAT1 oi^mgpDET-ci^ai^tt^ieigvKmsso^'ies 
mis,mj±^^ 1 3 . 5 6 [MHz] <Dmi&m,f^SL^t. i 

3. 5 6 [MHz] Xn±mX3 [MHz] <om^^& 

D^JO^^ffiffiM^ffiSBPDCi^v^r. r^pt-- KD110>?7 
V-Ki:r-xm. ^-f KD120Ty- KtT-X 

rftSSc (13. 5 6 [MHz] ) (Om.&'h^tft'tfim^'k 

xmn Lxmz^ mm^ v mds ^^^ttta^ft 

-y>x^^vci ^o^vc2 immLxi>. xtjm^i 
{z-r^zt^^x^-r. m^m^mznLx^^iz^>\^ 

-r>:^(7y^^it^zt'^^x^^^^^o 
[0 0 4 7] ±t^(DXo iz^ HI 7 U^L/cge*<7)>f > 

i&m^RxrMmwiW.m^zm^mi&mm(om^^f&»f)^ 

3. 5 6 [MHz] ) U^L<. iii®WJ^$l7!>^^+^tC5^ 
v^/^> hV>-;<.7^ ^P^J'SrmSit^ffiSBI Dl , 1D2 ISlI^ 

m.mk^uvT>^ , VD2 n-etL-rtLK^tT. m.^^-^ 

50 it^Zti!>^^^hrt^o 
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(11) 



[0 0 4 8] LTJ'L^A^'b, hV^y!,-7 -< 
ID2 aO-'m)E^iiiSISVD2 tO. -^ff4ffi^lC^{t^ 

[0 0 4 91 t;t^<7)^'g-, #m»ii^aiai5tc^it^7^ 

PSi- ^ £-^7)** -S) 75^ ^ <0p^ (±#:i, -C «i /i i<) , 

[0 0 5 01 *l&WcOBfltlli. A*a5T-^ai$tt*i«© 
[0 0 5 11 

fll>f >' e - ^ > X maifll > f - V X ICS-^ ? H*: -5> 

H t:i£-. C T S-g-gp coiT^ 'f > e - > X =£• g li©J'ta 
1- -2> ©Jjjp SI5 1 * fit X. > e - ^ > X S-^^fitC® ffl $ 

fli>o 

[0 0 5 21 3t:|IWtciJv^rii, miBtfeffiSClC. A:tlSi5 
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':^x-^m^ww^^m^im^m^^i. i>m^m^^ 

[0 0 5 31 ±IB<OJ;dlc, A:^7M-f-«:^X:tHS-f-i:* 

-5. ^rfeigc* ^ n - - 1 jl-^-t h WiW.'&MISt: 

[0 0 5 41 Rt^ic, »2<0®^itlEJ^S|5twJ: I), 

xio. ^^^mm.mznLxmmm'O^-ry^tnm 

ffl-f > \d-vy:^t^lEmiz^^^^i,zt:f)^x^:ho 
[0 0 5 61 ±ieltmS|5l±, X:^SE«:B£ti^i^® 

t A:'3a57!>^ * Sr^^^wMWIi > - >- ^ t <7)M 

<o«« * -i-tf ^' ^ t:* - > M«-f-s r/iS® ritmffi t 
40 i.n^zmwL%iiz>o tfzmmmt^ -^mm-i y^-^y 

t > t:* - 5^ > t 4: ^-^ ^ -i> ^ C-PSS § 

xn^m^ y ^- i^y T.i'^mm^ y ^- vy :^\zt^%- 
^^z>-<< ^ y \£- vy :^mm^lkifW(^mm^^z]^^^ 
x^'kU<r>-sr^^yi^-ry^m^i^mmm-r^xo 
izmf&^ti^o 

[0 0 5 71 CIOiT ^l* >e-5^>Xg'^^eic:$:§| 

50 m.mMiSLXftiiUxtimzxti^ixi>-&mTikws.i^fi'if 
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1 




(12) 



^ D - * )i^mmm^m^i- ^ n - * )um^ imti 

«ff ^aj«-f - fc n - * ;u«-f - 1 «• L T AS^miE^ 

zmmm-^tixtit Lx^>\£-v>7.mm^^^^ 
[0 0 5 8] ±.%m\(r>m^^^^u<.t^ -^iWimtw^ 

miE^ajfi-f- 1 n - * t a^Xtl $ itJt » 2 <o 5 ^ 
y)mi&-r^^t:d^X'^^o 
[0 0 5 9] ^»it^mSCd-'b»<b*t;2,«j,ti^m«-^* n 

[0 0 6 0] tfzm.s.mthm^h'^hii.?>w.J±^Mm^ 

iu-:fj)l^^-^tmzm2<DS.^->)-{zKtli-it. m2 

^mm^t n - * )i'^mmmmt(Dmz^ L^-m^mz 
mi&mmm ^ itfzm.B.^.thm-^^ ten 2 m.m<nm^^<o 

[0 0 6 1 ] ±i2fi^«tmjruffi^^m^g. fi^Tsms 40 
fiS;^^ai¥-a(±, cry ^ itziirv 9 )i^7 ■< 

^ 1 (omm.m.^t^u<7)tiitnz^tix^ 2 mm<r>mj&^ 

i3-^ai#S«r«^1--6 7'f ^w^- (m2<r>y ■{ )U9) th 
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10 0 6 2] fifc^-iS^i^fig;55-^ai¥SSO-'flS:^?S^I±fiS; 
^^^m^g^r^tt-mW^-r-SV-f LTI±, 2tt 

jiii ? -tir-S n - z-?;^ V >f ;u 5' 5r ffl ^ i 1 75«T- # & o 

[0 0 6 3] ±n.miJSitfm2<r>y ^ )i'9 1 lt>'n*> k 

(i» 1 ^Xfm 205 ^-tf ici+LT-o-fo^tttitf J; 
mzn^i>Zti)^X'^i,o 

[0 0 6 4] STt'f >bf-5^>xii^ai^e. sy^fiiffl 

* X -5. 7' V 5- O'm® ?fe«JEfi!o^ ^ 

^ n y n -t y H^- icif 5e<75 -rn 7 A * $ -!> 

[0 0 6 5] ^i>*gg«a#i-±5v»t:(±, rfis^sj co^ 

[0 0 6 6] :*:|§^l-i3V^-CI±i ilSltttSSU?:, A 

ijmmix^iiim^'mm3.xfxiimzxf3 $ 

^mmm.^im-ri>m2(r>u-i,)um-^^mt}-r^m2 

:h)\^m-^tixtii: Lxm^mm.mtmiff)o-i,fi^f^ 

mm-imt(r>mzmL^^m^$.w<r)'pfBimis.m.'Mm»i^ 

t Lx±wpfaimi&w.s.m.»<omMtm2<oci-ijjv 

2 0©jft»fEmSPi:, »l<0Si£ScgEIJia6Otli:tJ«rA^> 
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^ y \£- ^mm^i^±-t i> ^ > ^- y > ^W^M 

[0 0 6 7] ±ii'i >ii-i^>^m^.tii,^^(i.. &mi& 

[0 0 6 8] Z^m'k. X1]Uiii^*ii>lSmWiW.^tX 
9 0* ffimi^C^'^^XoiZ ( I 5-y I = 9 0* t 

mzmfxii<o 

[0 0 6 9] tfz±B<r>Xol,z. XtJUiiM.iXi,-mmW. 
ait)*Sirut¥?ti--i>l^4<7)SrL¥rtlslKi:, »3 0M 

[0 0 7 0] xt}Uiw.ti^mmr&m.^txtim~x^ 

®^«i1SSffi«-tO|HJO&ffi^i:<orac9 0* 0^«r^ 

[0 0 7 1] (-f) «aE^ma5iiA*?*L^s;^^«jE 

rate 9 0° <oe:fflS«r^i:$-<ir'5J:olc, fSJE^^tilfit* 
[00 7 2] (n) ffiS£fitmSi5UA^J$ix*?ai®?S«SE 




2003-204237 

24 



[0 0 7 3] (/^) S)E^mSI5i:^2<0^?fi3S:^«iSCi: 

«:9o° v\^x'^2(nmmmvm\'~.x-n'^h'&M 

[0 0 7 4] (-) m»E«tmgI5i:^loa?!£16!tggmSI5t 
^ 9 0° ->7 h LTIS 1 (nWM.WSkm'-.X-y^-t^'^^ 

[0 0 7 51 (*) n-*;Hfeffiffl5i:»2<oaj&t!cgElft 

a5t<7)Hiz, n-*;i.M-t<^e'B*9 0° ->-7hLr» 

[0 0 7 6] (^) n-*;Wf|«a5ttll Offl:^ieScS-fe 
«5i:OWHn-*;u«-f-<oeffl?r9 0' v7hLT?gl 

[0 0 7 7] ( h) IS2<o^?m^i^a5o£ii:'jt;-t-**t 
^ffi^^miE^^Ofiffl* 9 0* 'yVY X^fz'^^^'&M 

[0 0 7 8] W mi<r>mi&^^i^U<oiiit}i<z^tti 

^i&mwiW.mH^^i-<r>&m 9 0* -> V b ufwft-f-^ri&a 

[0 0 7 9] CJ) o-*;H§liSed'?>»10^rm^ 
»iS|5UA*$*v^n-*;i/«-f-(!oefflSra' Jti«>-5.mi 
Ofiffi -> 7 b a - * 1 ^ 1 O^f^Sc^^ 

30 cO^i6^^»SPt-A^??tL^D-*;i.«-^(50f5::ta?r 9 0 

utm2<7)mmm^i^ut<7>mKnxi-^o 

[0 0 8 0] n-*;U5ima57>^'blSl<OS?K&^ 
^ffl5CA^J$tt-l,n-*;m-t<^effl*<»° S^b-tir^lS 

1 <o&m -> 7 h D - * ;u|&«ffl5 1 m 1 <0S?!!tt5:gg 
^gCt<0W{c#A-r^i:i:^>tc, a-*;H§lSS|575^e>^ 

2 OS?^SSc^«ia5l- At! $ n - * ;P«-^c7)<2:« 9 

0' -a° mi6^f^2(D^m'>y h^mio-ijju^m 
95 » 2 nrnwi^^mu t <r>mzmx-rh^ 

40 [0 0 8 1] W mi<r>m\k^^^^<r>^ts\z^tix 

«£fiit«-!^ai¥SSr««L, *2<Offlj!SSc^«S15<om:^;tc 

-g-4a^ jSS?Sm)±)S*«;lSai-^M-§-cofiffi5:9 0° 

4 J: T \z^mm.tLW^\A^m.imm-ti>o 
[0 0 8 2] i^f) m\<r)mTim.m.^u<n^ti\>z^tix 
h^mm.n^yiSLmzii^m-ti>m^<r)\iL^i a' mh^tz 

50 m»EJS53-^m#S«r«)a:L, ^2 <OSiftiBt^«ffloai^j 
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[0 0 8 3] ±fBD-*;^5lffiS^S^5:^±^ ja;®ifes?s<o 

m.M<7)tiit)m^mm'SkH z ^v^ Lg5:WMH z O^H 

^^at^^S-SO-'fiSiSmJEfig^S-o^ffi^) ;«-'0. 1 [k 
Hz] - 5 0 0 [kHz] <^^H<7)-^fitcl^L< 

[0 0 8 4] 

[0 0 8 51 mi it^^m<r)—^mwM<r>m^^mLtz 

<±. XtJUint. ^ffigUDETt, S-^SCMNt. ©J 

[0 0 8 61 is.izmmizum-r^t. xt}Uimzit^ 

[0 0 8 7] ai*gCOUT(-J±|SI*=r^^^' 5';6^t>^^tB 

[0 0 8 8] ^mePDETii. WM^^tHU I D, ^Slt 

C 1 , » 2 0®rS®:IElft«l5F C 2 , 1&®?Km»Efi!t^«^ai 

#^gD L i , f6®?«l|I±^^1^ttJ#SD L V . > tf - 

Fx =Fo +FL 
Fx =Fo -FL 
iCT-(4, u-i])U^m^mWLiFx =Fo +FL ICK 

[0 0 9 3] mi OSr&SSc^JftSCF C 1 1±, S5®^«»£ 
^m€-^VHIi:o-*;wM-f-VL0t Aril's- LT, 

m»E^ai«-^^^:*:sr^tS!i:Fo ta-ij )\.^mmm.m.F 
1 <0 5#-<^Mi XI i±, ^su^aigci D^i^'btt'bn^ies 

®jfem»l«ltt5«-^VHIi:, n-*;uf|ffiS|5L03&-'b#f> 

^*^?ftS!cFo tn-:*;H| 

s^?«i?^Fx tcoM (FX -Fo ) iz^L^^mm^'tm 
i:<^fo (Fx +F0 ) ui^Lv»sifta«:*-r-&isie«rai 



(14) #^2 0 0 3 -2 0 4 2 3 7 

[0 0 8 9] mwi^.taui D(i:> A:^sf I limm^m 

-5>o 

(0 0 9 01 miE^taiaSVDJi, t^Wv^ h#S«r«BK 
-f S n > T-* > C 1 1 1 jSIAR 1 1 1 Oit^iJ |aI8&;^- <b ^ o r 

ML tr-;^ ^fig|5i:OHlcefc?ttrv^^» CO^E 
20 r, A:^JSI5I NlcA:^J§tL-&3e5a?feSBEi;*+L-C9 0" 

■^Km^i)- hUh iSiS^mffit ai«-§- V Hv ^ R 1 1 o 

[0 0 9 1] n-*;u%^gi5LOIi|feSS;&^ej>torv^ 

x-)zm'^v^nm'r-f)\^^i^\^xd^-h^=i-i)mm. 
30 tz<7) (1 1) ^itzd (1 2) ^ims.ir^x^iz^^ 

[0 0 9 21 

- (11) 

•••(12) 

[0 0 9 41 tfzm2(r>m^W(.mmm>FC2{i. isim^ 

S«Em)E^tB<i-^***JS«|gcFo t n - * )\^§tmmr&. 
40 S^Fx t content v^®rSI5:Ofg:«f^^ff^i?-^-t-tr« 

IS2 05*-ihMI X2 li, 1SJE^aJSCVD*»'bW<b*L* 
iSSSrSmE^aiffi-f-VHVi: n - * ;l.^iggCL 0:<i'<b Wf> 
tL^,n-:*;u{i-f-VLoi:?rA;tli: LT, ii^<c)OA:^J« 
■f-^rzi-^ (*») -f^iiricj: »:*:®?&©:Fo i:n 
-i])\^^^m^^F% t<r>m (Fx -Fo ) IC^fLv^a 

ffiS?£i5:t<O#0 (Fx +Fo ) lC^Lv»^?Si5:S-*-r^ 
50 Sffi«^aHt-f-i:«rait» 1-2.0 
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(15) 



[0 0 9 5] 5 4^-<fMIX1 S.r>'MIX2 t LT(±, f 

[0 0 9 6] fg:^?i^^-;iSfi!<;^*^lli^^DLi (i, » 107 
^}\^9Y\ (IJ: t)«*SttTV^T, ^ 1 «0 5 ^-iMVI I X 

^8$:Fx tco^ (Fx -Fo ) H^Lv^S^i5:FL llS 

[0 0 9 71 i;ti&SiSS)EfiS:^^m^SDLvi±. »2 
co^-f ^I'i'Fa tiJ: ijfll^ stir -2.0 ^207'f;w^' 

F2 (±. ^2<7)5^-<t-MI X2 (7>tiitl'tXt)t LTS* 
a?fe^Fo i:n-*;H&ffi^jfei5cFx i:<^^ (Fx -F 

[0 0 9 8] >'fc:-^^>;^^M-^f&^ffl5ME(i, »1 
Sa'»2<DS»iE(lliSAB SI RO'ABSa t. 
»2 02pitiaKl NT1 St>'INT2 i:, iSltllKSU 

[0 0 9 9] m Rlf^ 2 (n^mm^^A B S 1 S.tKA B 
S2 l±, »107^;i'^'F1 S0f»2 0 7 -f F2 3>« 

iSL. »1 aaf»2 0¥rtIlKl NT1 SU''INT2 
i±. HI S.0'"^2O^i5!EIlKAB SI S.C/ABS2 ;6^f> 
-e*t-e'*t»e>*t^SjjiEaitjS:2prf-r-5.o COWCJi, H 
1 O^iTuHSSAB SI t^l O^rtEK I NT1 tl,ZX 

S2 tIS 2<0^?t@ I NT2 t i;<t »5 »2 <7)S»£^jtllI iO 

[0 10 0] iftiLip]8&suBi (±. Jiie»i aof»2<7) 

[0 10 1] &ffl^«-i-f&^gpPEI±, JD^HKADD 

B2t, »3®.a'»4 O^B^ill&AB S 3SC/AB S 4 
»3RI>'»4<0^itllKl NT SSO^I NT 4 

[0 10 2] C:^T% JD^IIKADDI li. » 1 07 -f 
A'i'FI *><^>^»^btt^1B:S^femBic1^iti«■^VLI t»2C0 
7'f;P^F2 ;J>tj#'9tt*fi;fiB?gt«)E^ttS«-f-VLVi:0 

<btt*ffi;®«E«»Etfeffifg-^ VLI i:^2<07'f;i'^F2 

[0 10 3] H3<OSi£lie&AB S3 litaHLH^ADD 
1 oai^j«:S»EL, li>3 02prti)BSI NTS l±SaE[|Hll& 50 




28 

AB S3 omtai:'j^rTjt-t;2>o t 4 OgijiEllIKA 
BS4 (±j«»lslKS UB2 <7)ai:^J^g!j£L, H4<7)Tfi- 
(alKlNT4 (iSitllIKABS4 <7>t^vtlht>i^rWir 
i>o S^3 0gjj£li^ABS3 tH3 0TjtllKl NT3 

I^ABS4 t»4<7)Tit(18SI NT4 tlCiO, H40 

[0 10 4] &ffiMM-^l&±fflilS»ffl5SUB3 li> ±fB 

H 3 OSitTitlig&om* t » 4 OSit^rtllKoaitl 

[0 10 5] ^ >\^-y>:^mm^^^mME^-hmh 

[0 1 0 61 WJjfllStCUJi, >V:*-5^>X||M-^Vind 

SO'miiSIM-§-Vpd$r'?-ti-rti^*';i^ h lz-ri,X^ iz. 

&'kmMN<7)oim^ >^-v>xm^ (zomr-iisim 

m^^tz^ >}d-y>:^ (5 on) (iM'&^-ii-^o 
[0 10 71 BI^oMT'li, 

asM E J: t) , ^mm.w&)^% t fs® tsms^^ t 
-f > tf - ^>y^M=t^tii-r^ ^' > tf- r >• xMitm^is 

[0 10 8] HI [ZTT-Ltz-i y\c-y>xmi'k'^mzi5 
v^T. SrftSgcFL Offili 0. 1 [kHz] - 500 [k 
Hz] <r>mm<r>mWi^-f>^hWRtho ^cr% mfm.¥ 
L <offiv^:^oill^'[i 0 . 1 [kHz] (±, -^mWLm.M<r> 
ISS^?S&<7)^««. n - L O o|&MJ§«15: 

J: *);fe*r$ixi.o -mzWMMim^^'rt,z^m^f^^ii^ 
all&«flT-»J#T-#-i.^rS&$^«ii> 0. 0 1%SS 

iS5^?SE«?!iom:^©?SmoTI®liSfcWk H zSST-ab^ 
ieiS^miloffi^jS?feSJ:75^iS:WkH z<o^&-&. mWi 
©c^^SSrO. 0 1 %i:-f-5.fc, -^-OSjftSfcoaglftteH 

I X2 ■^-hmtl-^'^itMWiWYL it'p<ti>l 0 OYiz 
(0. 1 [kHz] ) m±i:1--5.'£-S;«>«*'l.o t^^^f^- 

mSSFL OJftiaiiS-O. 1 [kHz] SJKS 

OTH^tJi, 0. 1 [kHz] t-ri>o 

[0 10 91 —-jj. ^iKScFL os^»:^ois#<ia, ^ 
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[0 1 1 01 -jKuy^x-r^eLa^ei^ufflv^sjiii^^ 

■s.M<r>ait}mi&^<r>±m.itm.'SMii z mx.i£5 com 

«T-*^o ^^^i-^. S?AS!cFL 0±K'(il±i!'< t 
Wk H z t-f-^£^^^^t)i>o 

[0 111] ttzmi 5lZ7FLfz-:fyX-7^m^iS.<r>X 
m tcKtt ^ 'f > e- 5^ > :x,||-g-^g<o n - * JU^ffiSC L 

x.i£. lai 5tci>v^-Cift®?feSiiGEN1 lc*tLTKit 

|5:Fx (=Fo +FL ) i^iit>i>mm.WcFL Offiti. ^ 

[0 1 121 i;t«^rSm?JScoaitj^«SS:*^mWMH z 
T'ib^^-^. 1 m(r>m^^^t^x\ m^^i 0 . i [k 
Hz] iT'Ttf'S.ittiiiLv^o mmj$.m.m<nmtimi& 

TffSit*^T'#-2>S?SSSc<7)ll#(i5 0 0 [kHz]fI 
JST-*)^o L/i7j*or^ ^rS^FL <7>±|5Sffi(i5 0 0 

[kHz] SStcK^-t^(075*fiFi Lv>o 

[0 1131 n-*;H^ffiffl5LO<!Oai^jS^8tS:F 
x;i^Fo+FL [kH z] T-ib'St LT, ai »C^L;t 

[0 1 141 mi&i&mm^F c<nmi<o3.^-^Mi xi 

il> mSEI^aiffi I D7i*m*1--S**S?&®:Fo [kH 

z] <0^S)&^BiE^ai#-f-VHIi:o-*;H&MS^S5:F 
X (=Fo +FL [k H z] ) =^*-r-l>n-*;ufi-f-V 

Fx -Fo SO>*Fx +Fo (Om^W^^t^^il^o 
[01151 m2<r>S. ^-ii-M 1X2 iZX*). 

j&I^Ti*, Fx - Fo RtKFx +Fo <omr&m^^1^^*i 

[0 1161 ^-f ;i'?'g|5Fi li. A:t»^i-^t=-^ 

itL^ 2oo^«s5cfiK^<OT *>, fiv^:^ {^^nmwmx- 

a. Fx - Fo =FL <r>mi&1^») Sr^L, ffecO^iR 
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[0 1 1 71 >e-^>XM«-^|§^g|5ME(±, 
S:^mSISFCT-fi:V^^?fti5:FL (=Fx-Fo)tC^^ 

^l<7)M«itlllSABS 15.?/^2<7)^itlH]KABS 2(C 
J: f)^»£Lfcf*, S{-lli;a?/|^2<oq2rtllSSINT1 
St>*INT2 {CJ: i)^itLTj«©lH!8&SUB1 t-A*-t 
*o M»[all^SUB1li. fB:S?&m^ai^i-^«r3i2rL¥ 

10 ^Lxm^m^t. i&.^^m.E.^mm-^i^mw-r^Lx 

laKABSI JIIKABS2 t^jtlSKINTl RX/IN 
T2 <05ei!c**BS5e$*tT</»*o 
20 [01181 teffiMM-^H^eP F E <> ISI^C, ffl?&IBr 
^^fflSFCT-fiv^^rStS: (Fx -Fo =FL ) 

^aiM-f-VLV75*Atf$tt-5o SDirialB&ADDI {±, ±9 

>o^i£{zit LT 9 0 mitLm-^m/^fd'm&m-^-^^h^j: 
KSUB2 li, ^ ><7)mmzMLx^m*^9 omm 

o:*c§$tjiS*IiIKSUB2 otti:ti^lEO:fei$t*«^ 

jiSllKAB S3 SO^'TrtEKI NT3 J; I) ^»ii¥rt L 
T#;t:mi±^-^<^:^§$i:. iS»(lKSUB2 om:^® 
■§-«r36»ElsIKAB S4 SZ>'¥rtllK I NT4 tCJ:l9S»E 

IlKAB S3 S.r/AB S4i^ftlIKl NT3 SO'I N 

[0 1191 ilS»liIKSUB3 l±¥itlHlB&I NT3 <OtB 
40 tq^rtlilKl NT4 om:^«ff i:?rA:^JLr, ^ 

[0 1 2 01 $IJ{»SI5CU<±, ^m^DETA'ihU^i,^ 
50 T. MA*f5-f-Sr«'if^hi:-rSJ:Tl-Br^'f>'fer-5^ 
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(17) #132 0 0 3 -2 0 4 2 3 7 
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[0 12 2] zzx\ 4 >}£-ry:^&'tmm.<7)Xt)U 

[0 12 3] 



(1 3) 
(14) 



(1 5) 



[0 12 11 :kiizi'0(r>Ts^m.mm^^h<r>A^nmi,zmt} 

mt)^^^) Fo 3. 5 6MH t LT. HI tc^L * 

IH=IXsin(2;rX13. 56X106 Xt + ^i) 
VH = VXsin(2 X 1 3. 5 6 X 1 06 X t + # v - / 2 ) 

cot i^ffii^masi D^^ib 5 +-^M I XI (cAti^tv ^t. 

VHI = Vi Xsin(2;rX13. 56X106 Xt + ^i ) 

VHV=Vv Xsin(2 X 1 3. 5 6 X 1 06 Xt + ^v) —(16) 
^Z.X'it. M^^ffi^m^YL (=Fx -Fo ) *1 0 irIX2 tcA^-f-S n-*;w^-^VL0«-Tfe<O^i; J: •) « 
0 [kHz] i:L, n-*;u|&ffiS|5LO<0ffi:^J^?&IS:F ■r*>C0t-r-6o ^i5A(± VL0O:*:§ ^fab^o 

X (=Fo +FL ) 1 3. 6 6 [MH z] Clg^-r [0 12 4] 

i>o i/iO-*;P^ii6ISL054"b 5 *-»fMI XI S.J/M-5!i- 

VL0=AXcos(2 X 1 3. 66X1 06 Xt + ^a) 
5+-»}-MIX1 Sim 1X2 i: LTT:^D^^*jfSS:^55 20 ♦/i^^i^tc ^ -S c 
fflLfci^-^-, 5*-<fom:^;l±, 2o<;5X:'3«-?-^*^L^ $:-?-ti--?--tLVini:5.U''Vm2t-tSi;, 
Vm1 = - (A • Vi /2 ) sin(2 ttXIOOXIOS xt + ^a - ^i ) 
+ (A • Vi /2) sin(2 n-X27. 22X106 Xt 
+ #a + ^ i ) —(18) 
Vm2=- (A-Vv/2) sin(2;rX100X103 Xt + ^a - ^<v) 

+ (A • Vv / 2) sin(2 n-X27. 22X106 Xt + ^a+#v) 

- (19) 

t't^o c:tie>Otil:^^EE<^rSff^(-li. 100 [kH *V'>^ ^ 1 (07 -r Fl S.0'"^2 co^-f ;i':5' F2 (i 

z]5.0^"2 7. 2 2 [MH z] OS?mfi£53-75«*)-?.o IS '?-tL-rtLTfE<0ffi^;^^»i£^iil«-5?-VLISU^'fi:®?ftSE 
i;R0'"IS2<7>7'C ;l'5'F1 S.J/F2 i LT. Sfe^FL iO ^to#-^VLV4rm:^t--5.o 
t-e<iC»^^®:^i5-=£:jijfi$-ti:'Sn-/<jX7Y;u^', *fc [0 12 5] 

VLI=- (A • Vi /2) sln(2 a-XlOOXlOS xt + #a - \ ) 

- (2 0) 

VLV=- (A • Vv /'2) sin(2 n^xlOOXlOS xt + #a - #v) 

- (2 1) 



- (1 7) 

5+-9-MIX1 S.t>*MIX2 omitjSE 



iJ&oT, ^ico^-f ^I'^'FI S.I/F2 oai:^3«-§-VLIS 
0>'VLVi±, mi&mnoo [kHz] <7)iE?£rfe«-f-i:^ 

-So 

[0 1 2 6] (2 0) ^Tj^ib^gfjTj-^J; 0 {C, »1 (07 40 
'i)V9F\ (7)iil:f3ft-^VLUI(±m»E^ffig|5I DT-^mt 

;t«»it^tliM-§-<o:'c§ $ Vi <oif#i:i2:ffi^ I oif^t 
;S*-f4tt-5o iTt (2 1) ^if^hmhii-tii.n^Z. IS2 
;U5'S|JF2 <7)aitlft-^i;ti, ^E^ffiSCVD-e^ 
tBt;tS)E1tai«-f-0:fe§$Vv Olt^iraffij^v oif 

■f-iiv ®tSS5:*^FL (iotfOo^i-g-ii 1 0 0 [kH 



>^ mm^^^UU E S mi1SM«-^5I^St P E (i , 
[0 1 2 7] 'Xiclll 5tI^■rJ:^^-^ 2 0(0^;&^^ 

TUigg-r^o c:^T-(i. ei^j&miiGENi 5.0-'GEN 

2 <0^-tl-rtL<Otfl^lSm»S: 1 3 . 5 6 [MHz]SZ>* 

3 [MHz] i:L, MAT1 S.rmAT2 =Sr-€-*t-r*t 1 
3. 56 [MHz] Sl^*3 [MHz] MfO^ >\d-fr> 

[0 12 8] 'f >l:'-5^>X||>g-^gMAT1 1 O 
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(18) ^1 2003-204237 
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J:dtl«^§ttTv^^^>^. ^ffigPDETO^ffi^aigB *z] +3 [MHz] X2) . 2 1. 12 [MHz] ( = 
lDi'Mfl^^y-f>(DmhfiRV'mJ±^.lhUVD{zXtl 2 7. 12 [MHz] -3 [MHz] X2) . 2 4. 1 

$n.^mEt^(i 1 3. 5 6 [MHz] (Dmi&^fSLii^t^ 2 [MHz] (=2 7. 12 [MHz] -3 [MH 

13. 5 6 [MH z] X n±mX 3 [MH z] OSffi^ z] ) . 2 7. 12 [MH z] .30.12 [MH z] 

J^^S^^hy^^^ffft-t^o Ltz:^^<>xm^i^kltiUlDRZ/'mJ± (=2 7. 12 [MHz] +3 [MHz] ) . RVS 

ttaiaSVDTj^^'b ^ ^-^-MI XI SO^^MI X2 tCAtl^tt 3. 12 [MHz] (=2 7. 12 [MHz] +3 [M 

^M-^tCii. 13. 56 [MHz] (Omi&^f&id-t, 1 Hz] X2) tL. C tL*bO^iS85:«^C0B5iL^ai«-^ 

3. 5 6 [MHz] Xn±mX3 [MHz] O^^©:^ O:^^ ? Sr-etl-PtL V12M , V11M , V10, VHP, V 

^ti^^-^tfi^o ZZr-li^^r-tSLmi'^f-z^. Sffi^t 12P , V22M , V21M , V20, V21p , V22p . ffiffl?: 

ffigPI DOffi:^#-i-COS?ftS5ci£^^ft«6^t^7. 5 6 JO ^12M, ^IIM, ^10, #11P, ^ 12P , # 22M , #21 
[MHz] (=13. 5 6 [MHz] -3 [MHz] X M, #20, # 21p > 22p i" ^O*^. mStltai 

2). 10. 5 6 [MHz] (=13. 5 6 [MHz] ffi I DT^^ffi^J-T ^iSSiftmSEIttBM-f- VHI ^rSi-^tiT 

-3 [MHz] ) . 13. 5 6 [MHz] . 16. 5 6 Koai9-e*)^o 
[MHz] (=13. 56 [MHz] +3 [MH [0129] 
z] ) . 19. 56 [MHz] (=13. 56 [MH * 

VHI = V12M Xsin(2 X 7. 56X10^ Xt + #12M) 

+ V11M Xsin(2 ;r X 1 0. 56X106 Xt + #11M) 

+ V10Xsin(2 X 1 3. 56X10^ Xt + #10) 

+ V11P Xsin(27rX16. 56X10^ XtH-#llP) 

+ V12P Xsin(2 TT X 1 9. 56X10^ Xt + #12P) 

+ V22M Xsin(2 X 2 1 . 12X10^ Xt + #22M) 

+ V21M Xsin(2 ;r X 2 4 . 12X10^ Xt + #21M) 

+ V20Xsin(2 X 2 7. 12X10« Xt + #20) 

+ V21P Xsin(2 TT X 3 0. 12X10^ Xt + #21P) 

+ V22P Xsin(2 X 3 3. 12X10^ XtH-#22P) 

- (2 2) 

:kiZzi-ij)\,^m^hO(Omtjm^^iFx =1 3. 6 ^z], FL=100kHZ) tL.u-fj)U^mULO 
6 [MHz] (=Fo+FL ; Fo = 1 3 . 5 6 [MH ^ <D Ihtl WJ^V LO^ . 

VLO=AXcos (27rX13. 66X10^ xt + #a) —(23) 
t-t^bt^ ^^-^-MI XI <0tb^}m/±Vm1(i. VH\ty 30 [0 13 0] 

Vml = VinX VLO 

= - (A • V12M /2) sin(2 ;r X 6. 1X10^ Xt + #a 

- #12M ) + (A • V12M /2) sin(2 ;rX21. 22X10^ Xt 
+ #a + #12M ) - (A • V11M /2) sin(2 X 3 . 1 X 1 0 « 
Xt + #a-#11M) + (A-VllM/2) sin(2 ;r X 2 4 . 2 2 
XIO^ Xt + #a+#11M) - (A - V10/2 ) sin(2 ;r X 0 . 1 
XIO^ Xt + #a-#10) + (A - VlO/2) sin(2 n 

X27. 22X10® Xt + #a+#10)-(A-VnP/2) 
Xsin(~2;rX2. 9X10^ Xt + #a-#11P) 
+ (A • VHP / 2) sin(2 ;rX30. 22X10® Xt + #a 
+ #11P ) - (A • V12P / 2) sin(-2 X 5 . 9X10® 
Xt + #a-#12P) + (A - V12P /2) sin(2 ;r X 3 3 . 2 2 
X 1 0 ® X t + #a + #12P ) - (A • V22M / 2) sin(- 2 n 
X7. 46X10® Xt + #a-#22M) + (A - V22M / 2) 
Xsm(2n^X 3 4. 7 8X 1 0 ® Xt + #a+#22M) 

- (A • V21M / 2) sin(-2 ;rX10. 46X10® Xt + #a 

- #21M ) + (A • V21M / 2) sin(2 n'X37. 78X10® 

X t + #a + #21M ) - (A • V20/2) sin(-2 ;r X 1 3 . 4 6 
X 1 0 ® X t + #a - #20) + (A • V20/2) sin(2 n 
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p 



(19) ^#11 2003-204237 
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X40. 78X10^ + - (A - V21P / 2) 

Xsin(-2 ttX 1 6. 46X10^ Xt + ^a-^21P) 
+ (A • V21P / 2) sin(2 .tX43. 78X10^ Xt + ^a 
+ ^21P ) - (A • V22P / 2) sin(- 2«-X19. 46X10^ 
X t + ^a -^22P ) + (A • V22P / 2) sin(2 ;r X 4 6 . 7 8 
XIO^ XtH-^a+#22P) 

— (2 4) 

^^iMM^'ti> n -/N-y^ y^)i^9t fzit^^omm^F * ^ F 1 T&^tttJ't'Sf&SrftSititaiM-^ VLI (i. 
VLI = - (A • VlO/2) sin(2 /rXlOOXlO^ Xt + ^a-^10) 

- (2 5) 



zzxitm^ir^h^^ ^2o^^-^^MiX2 om^jSEE 
(2 4) j^tmmcomx^^fi. y ^ )\^9F2 i^^^id 
i-^^g:S^^c«l±tttHM-^VLV^> (2 5) ^^iBHtoff^-e 

lO 1 3 1] tJ^oT. ^\RXfy^2(Dy^ 
m^V\-y{t^ft^^fim^^WLi)^\ 0 Q [kHz] cOiE?£r^t 

^ > ^ M«-^»^g|$M E S P E . 

[0 13 2] ±fe<7)0ijT'ii. >r >e-^5^>x^>^^SM 

^ o 

[0 13 31 ±fB<Ota|-CJi. Ig'g-fflSMNtcKtt^'f Vfcf 

pr'^n>T-->-»fci , C2 t'^i'Si^ y y ^ 9 \.\ tf}-h 

LfzXoliZSJ^^ yfTf, f^l^] , L2 t nT'^nv-r-^-y- 
[0 13 41 tfzm2Kc^^Lm5iiZ7FiLtz^ y}£-r> 

[0 13 51 11 1 t-^t7t0aT-»±, fr^Wj: -5 tc, ^lE 



9 0JS)l^fimJE«■^?■4:Sff«^m^■^VHVi: Lrtl2 O 

^■f-VHIi:LTlifl<0 5+-ifMI XI lcJ§-x.*o 
[0 13 61 2|s:^Wt-*5W»T{i, A:^J«B I N^riSn^tt 

rate 9 0° <OM?-*i:$-<ir^ i T {- (I 5-y 1=9 0 

(ciS5c$*v^v^o ^iiim-^(oiiLmmw^<oUA^^t>-^ti,zii 

[0 13 7] ZZX'^ XtlUlHiMit^l^mi&W^t 

[0 13 81 136 Ji, mi lZ^Lfz^ltiUDET<r>^U 

C0T% I D(±m»iti^ma5, VDIimiEltaiSP. LO(±d 
-^^WllffiSP, FC Hil|10 5^-9-MI X l;i»e>^«) 
40 ISlO®?g?S5:^i^SC. FC2t±^2<7)5^-<^-MI X2;4^ 
h^j:i>m2(Dm^^^^U. DL i (i^l (TJ^-f ^I'^'F 
l7j»«bi-5)1g:®?Si;»SfiS;^1^ai*S. DLvli. ^20 

[0 13 9] m 1 tc^L^^ctRl-eii, HEE^mSCVDlliiz: 

<0A:f3taj:^j4:oratc9 0' <r>iiLn^i:Wtz-±i>zHz 
x^. xt)mi:mfi^isimi&i&i^txttmizxt}^*ti> 

50 ^mzxiotkm^iii>&mMmsL»t<om<n&:^mt 
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(20) 



[0 14 0] z<r>i:'){zmHsc-ti>ixt>'oi,~. m^i£m.^ 

[0 14 1] St-, lli;t^aiS15I DJtO^liE^ajSPVD 

tL, lll7tc^i-J:o{c, m)E1ttiia5VDi:J»2 

SiSlfcgEl^iSCF C 2 IcA^J-t 7 h#gP S «rtS 
[0 14 2] tfzH^izmf^LX^ji^^-AK SitltmgC I D 

i#Ei<o^^3S:^«isi5Fc 1 toiair, msE^maci D 20 

»i oSrm^^asFC 1 icA::^i-sfe^Sv7 h^a«: 
[0 14 3] SIC, llStc^LTtiTd, n-:*;u^M 
«-f-<7)f5:ffi^9 0° ->7 h L-C»2cOSjfeSfc^»ffl5FC 

[0 14 4] i fcH^LT^v^*?, n-*;HgMa5L0 

tmi<7^mr&.m.^m^Fc 1 t(r>mza-ij)um-^-Lo 30 

oefflSr 9 0° v7 h LXm 1 <0^?«^|S^«iSCUA:tJ-t- 

[0 14 5] '^lzm9{Z7r:LtcX'y iz^ »2 0®?^^ 
^SBFC 2 ^:mHSi.-f-^f^2(r>l^-^M 1X2 t^2<r>V 

&1B->7 h^gP S fc, ^2<7)7'f ;w*'F 2 tHJ: t), 

e^a* 9 0° ->7 h L;tffi-§-^fi®?&mi±^ai«-f-i: l 

•ti>t-. f /-liHl 0 (c^L/.: i 9 (c, ^2 <7)v -f ;u:5' 40 
F 2coai^3lllUttffi->7 h^^gP S^rlSttr. Kffiffiv 
7h^aPSi:, ^2<07^;i'5'F2 ttc<t 19, ^20 

9 0° ->-7 h Lf-iM-f-^f&erfi^E^mW-^t LTffi:*? 
1-^ J: o UjaraiS^E^^Itffi^SD L V i:mm.-ti> i 

[0146] ll«tC, m 1 OSiSlKIE^apF C 1 OttJ^J 
{C-^Sn^.fB:S?gcm»icfiE^oeffl?r 9 0° ->7 h L/cM 

^i^m^'^mk^m^t Lx&Lii-ti^n^z^mm.'^ 




[0 14 7] ifzmi 1 U^L/^i T (I, n-*;i.f|lg 
S|SL075-c>^l <0®?ftS5:'^i^S|5FC 1 CA*$*t-i>n- 

<r>mzWXir^ttiikz^ u-fj)v^WMf)-hy^2<r>m 
r£t5:a^SIS(-A^JSitti.n-*;i.fi-t<7)f4^iSr9 0° - 
a° iie>-t^r-l>l|2 0f3:ffi->7 h^SP S-^n-*;UM 

«8i5L o t 2 nmwi^mimv c 2 1 owtcif a-t 4 

*i^i:<0W{Z9 0° nm^^\:.^^i,Xn<,zi.Xi>^ 
v^o 01 1 tC^LT'c^T-li, a = 45° i:LTV^-l>o 
[0 14 81 * ^cH^LT^v^jJ^ n-*;w%ffiS|5LO 
"a » 1 0^?Jfe?gc^JjilfI5 F C 1 \ZX-t} ^1X^U-i})Vm 

L o t ^ 1 <r)mmmmu f c 1 1 <o w uif a 

mS5FC2HA*$*t-5n-*;Hi-f-<Offi4i«r9 0' - 

«° 3i*-5.^2<^ffi^a->7 h^g^n-*;milg|5LO 
i:»2oa^i!clE^g|5FC 2 tOKlCjf A-t^«fiKt-t 

[0 14 9] HI 2tz^Lf«:J:d{-> ^11 <0®?fe 

W&mMFC 1 i:»l<7)7'f ;U5'F 1 t<0PfllH5:ffi*a 
° h^SP S + 5r}fALT, ^ffifflv^ 

h¥^aP S + tSIl OV-f ;i/5'F 1 tHil), »l<Offl 

■f-t Lxmti-r^i~n<,z^mwim:M^»itm^^T)-L i 

«:fllfiK-r*ti:^)lc. ^2 0S«tfc^«i^SFC2 
2<D7^• ;P5'F 2 tOPflt:, f5:ffl^9 0° -a° ilfb-ti: 

afi:ffl->-7 h#SP s-*lf ALT, 
PS-i:|^2<07'f;U'^'F2tlcj:i), ^2 <7)^r^t5:^ 

«-f-of5:ffi«r9o° -a" 'mh^fzm^^^mm.n\m. 

^tcLTi iv^o HI 2lz^L7t0!ltzi5v^r^>, « = 4 

[0 15 0] sfjEi^Lr^v^*^ m I <r>mw.mit^u 
FC 1 <7>ai:^j{c-t-i ti;2>fa®?ft^ii£fiS:^icffiS-r 

U, ^2<7)Sifel^^^a5FC 2<7)ffi:^^c-^^^^^1g:S^S 
m)EfiK^l-ffl^-r-l.«-f-Ofi£fflS:9 0° -a° jlS-iirfw 

[0 15 1] Si:^, HI 3ic^LfcJ:oU, mi<r>y -< 
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PS-tll207'f;^^'F2 ti,ziiio^2<r>mm.^mi^ 
acF c 2 omt»(i-t-s it^,®s«[^fffiS:«-»-ffla-t*M 
■^^ofiffi^ 9 0° -a° mh-^fzm^'ti&mmmE.^tii 

[0 15 2] mm^. mi<r>y ^ )VfF loiayjmi-u 

muF c l(^tiit}^z^ti^^&mm.^^mi^^^nm■t^ 

m2<r)y -i ii^^'F 2<r>tiitjmizum 9 0° -a' mt 

<7)7'f ^Wira i:t-J:t)*2<oaiKiSc^ma5FC2<Offi 20 

[0 1 5 31 ^^a^^ma. mmm.^^.'t imf.nnr'j 

H 2<Di§5^rfiS?l?^-(£fflLrFL iO. 1 [kHz] S 

t?ax.ff, illB<o^«IS:^^-es?fti5:S:5 0 0 [kH 

z] (FL = 500 [kHz]) f-CTtf, 2 010^ 

ifeiigf^r-SrSSc^o. i [kHz] (fl =o. i 
[kHz] ) tX'Tifi>Xnizir;ho 

m 1 4 iZTjiLtZo m 1 4 lci5V>TL0 1 l±, l£*ffl?feS5: 
t ^ ^ ^ » 1 <7) n - * * * -r ^ » 1<7) n - 

*;i'^l-^^ffi;^^'i.»l «on-:<>;p%MS6, L O 2 
^ 1 O n - * ;H6S^jfeiBt t * -& IS 2 O n - * 
Srm«r*i-'i>»2<r)n-*;i/«-f-S:ffi^j-r-&|^2 0n 40 

[0 15 5] ifcMI Xllli^BiEl^mSCI D^^Pj^fjtt 
-5 SSt^tmSEi^tlifS-^ t li^ 1 O n - i: A^J t 

1 «o^»E1tm«-tffl 5 +-9-> MIX12(i, fgl Ornish 
Wffl 5 ^-^-M I XI 1 tDtti* i: » 2 on - * ^i-^-^ t A 
±1 1 L r ±154" K®^miJitfiS:^<0^?ftS^ t ^ 2 <7> o - * 

'^tfM-^«rtb^li-*»2<r)m»E«jaffl5+-i*-e*l), » 50 
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lO^^-ifMI Xllt. ^2<7)5^-9-MI X12tt-J: ►) 

[0 15 6] i;tMIX21(±. mS-^HiUV D^^hWh 
ii-S. «^«E^E;^m«-^ t ^ 1<^ n - * ;uf§«fflS L O 1 

75^^»<bn^^l<75n-;^7;pm-§-i:^A;':t LT^:*:^ 

tam^mz^-*)-. mix22(±, t^i wms^ffiffl?*-'^- 

M I X2}(7>liit}tm2<r>u-i})U^i&UL 0 2i)^h'^h 
tt^^ 2 on t 5: At) a LTilSI'Pfl^rSm 
S.)^»(nmMtm 2 o n - * ;Hfeffi^?&S5:i: oMt-^ 

O^Eitaiffl 5 ^-it-T-. »1 (7)5^-<fMI X21t, ^2 
(O^^-i^-MI X22ttzJ: •9«P2 0S&&^illS|5FC 2 7!i? 

[0 15 7] ill A\Z7TiLtzmX\.titz. ^\(r>y^ A' 
5'Fl(Cj;t), ^\(r>^1l&mtm!>F C\<n\&ti^X-t} 

^^i-*©S?!!iSSiEB!t*«tm#©*»«fiK$*i. 1^2 07 
;i'5'F2lcj:«3, ^2 0^?Ki5:ie^«I5<7)m:tI?rA:^Ji: 

[0 15 8] 

[Hl^O^a^l J.:il±cDJ:^lc, *»igtcj:tt(f. AtJSC 
■f-t i: iE>ti»l®:0-'»2(0 5^-'McA:^)LTn-*;L'^t 

(7)-si^>( >l£-iryxmi-imm-r^Xnl,zLtzff)X\ 

ioco*# (^ni-ify^x-r^ais^B) izmm.<7)^mm. 
m.M:^- h mMmm ^tix^^x^ # ASrsm?ii (c w l -c 
K It -5> -T >- tr - 5^ V ;^ ^-^^s o A:ti spT-^ai L m»iE 

$tt-i>ci:^<, -i >\^-V>7.^^i^Wiff]i,zfft>^ 
[iiiSoNr#^%^] 

[HI] ^^m<<z%t>i>'i>\£-ir>7sm'kmm.<^mi& 

[1112] 2p:||?gTfflv»^c t*s-c#-&'f >e-^^>>^S 
[03] 2f:^?gT-fflv^^c: tTj^T-i^'T 
[04] 3f:flWt:-fflv^;&c:fc;&*T-§*'f 
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1135] :^^mX'm^^^:itii^X'^^^y\£-r>:^^ 

[HIS] :¥-^m^z%t>h^y\£-y>7.^^^m.^ziiy^^ 
[09] ^ffe^gic^^j^-T >b:-^^>'X^#^etci3V» 

[01 0] :if^m^z^.i^h^ >\d-vy7.m^mm.^~ii 
\'^xxtsU^^fi^'^M.tXtim~Kts^ixi,'mi±.t<r> 

-f-t<7)WoefflStOffltC9 0" oniric $-**;ti6 

[011] ^^m\ziSkt>:b^ y^-vy :^^^mm.izii 
^^xXtim=^i\.i>mMtX.-)3mzXts^m,W±t<r) 

[012] 2^%^{c#t>^'f >-t:-5^>';^S^^fil-fc 

\>^xx-ttuim.ixi,^m.iixtimzxti^ixi>w±t<r> 

■ttoraoffiffi||t(^WU9 0° <7)^^^U$H±-^fci4) 
[013] ^HWtc^fe^-f ve-^^vj^S-g-^SUiJ 

[014] :$i^mizmt>^^ >\d-^yyt.^^mWzis 




003-204237 

42 



[015] l<7)*iaf{C2ocOiS^?fta?lS;e»^t,m:^3«rtt«& 

t(7)iimm^i:7r^Lfzmf&mx^i,o 

[016] m^O^- ^If-^^^X^-g-^eo^^^r^L 

[0171 mi eff)'(>\£-r>:^i^^mm.<r>^i$^mm 

i>tz>i><r>m^x-hi>^ 
[019] 01 8{c*3v^-c, n^m-^ 

mriX'$)Z>t^<D^i' Y )vmX'. (A)<±018{~^L 

fz-^m.^\iLm^i&xfm,m.^mm^n^i^ V )vm. (b) 
[02 01 0i8tcisv^T, nmm^ y^-yy:^i)m 

20 3S14-C*-5fciO'^:? h;i'0-C. (A) (±0 1 8 tcjp L 
;t:i;E^ffiM-^SJ>'ffi»!£^aiM-^0-^^' h;i/0. (B) 

[02 1101 StliJV^T. >e-y>X/!)«^ 
4tt-e*)-i>i: ^(O^^' h;w0-C% (A)i±018(-^L 

tz'mm^^^m^'Bt.xy^mmmm^n^-!' V )vm. (b) 

-vy7^ti:7rsLtz^'!^ V)vmx'hi>o 

GEN, GEN1 , GEN2 -iiS^rK^?®. MAT, M 
ATI , MAT2 — -Okf-^^yxS-g-^B^ I N-A 
OUT-m^lSe, DET-lttHSC, ID-SiS^ 

m«i5> vD-miE^mffi. f c i i (o^jg^scigm 

sc, YC2-^2<Dmiikwm.^u. DL i -lasifemis 

««-^m¥S. D L V •••<B:® jS^ESS^^m^S^ M I 
XI -fS lO 5 ^-y-, M I X2 -SS 2 <?) 5 MIX 
11-^l<0i;s£«&aiffl5*-9-, MI X12-SS2<:om»E^ 
40 ffiffl 5 ^-tf. M I X21 —m 1 <^'^E^ttJffl 5 ^-f . M I 
X22-^2 0SE1tiliffl 5 F1 , F2-7'f;i' 

M-^fl±8C, CU-WffllfflJ, MN-S-^ac, PS. PS 

+. p s--effi->7 h^So 
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LO 





PS 




-45a 

PS 


i— PS- 









VD 



iMIX2 
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FCi. 
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[112 0] 

[[12 1] 
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